EECS2030 Advanced Object-Oriented Programming

Review Tutorials on OOP in Java -
Building an Apple Refurbished Store App

Instructor: Jackie Wang
Created: Fall 2021



EECS2030-F21 Lectures Site
https://www.eecs.yorku.ca/~jackie/teaching/lectures/index.html#EECS2030_F21
Resources
- EECS1022-W21 Lecture Recordings
- Review Slides on OOP (cross-referenced throughout the current tutorial series)
+ Weeks 7, 8, 9 of EECS1022-W21 lecture recordings
- Written Notes:
+ Inferring Classes/Methods from JUnit Tests r
+ Declaring and Manipulating Reference-Typed, Multi-Valued Attributes
- Background Slides on Elementary Programming, Conditionals, Loops
+ Weeks 1 to 6 of EECS1022-W21 lecture recordings
- EECS1022-W21 Tutorials
+ Week 1: Eclipse Work Environment
+ Week @@Z@M—Qﬂ% N M&, oA’
+ Weeks 2, 3: Conditionals
i —
+ Weeks 4, 5: Loops and Arrays

+ Weeks(6{7) €:00P ~

+ Weeks 10, 11: Two-Dimensional Arrays

et o
+ Week 12: Java API - ArrayList vs. Hashtable
- Github (educational accoun’r epositories)




Tips for Studying this Tutorial Series
(Type)with me (watch out for spellings).
visualizatio

@ hen you need té_think.

g @plasif nece
~ You will @ submit the code.

- Pay extra attention t4

and_debugger:




Junit_tests>
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Separation of Concerns

- xgec’red vs. Actual Values
- Methods S pgrped/ m//

* calling methods from model

_srclEsserHione)
* containirg no print s’ra’re@
console_apps

-

- Classes & Methods
- Methods
*“constructors
accessors: return statements
mutators: no return statements
containing no print statements

-/ main/method (entry point of execution)
* reading inputs from keyboard
* calling methods from model
* producing outputs o console (print)
* containing no return statements

%

*

*



Observe-Model-Execute Process

Compile-Time: Classes Run-Time: Objects

Real World: Entities (definitions of templates) (instantiations of templates)

_?l class Person { Person___ Per:

String name; “hame \( “Jim” ame L “
double weight;
double height;

} Execute »(

weight
eight

weight
height ~80

> jonathan

Entities: class Potint { Point
double x; =
1(2, 3), p2(-1, -2), ... i
P13, p20. 2 | double y; ; %




Problem: A Refurbished Shop of Apple Products QA//LFM_
/

- https://www.apple.com/ca/shop/refurbished
- Product: v9 two fw,' hove 't'kp Shwie §.
anique’serial number (e.g., F9ﬁ)N4NKQIGC) o &
+ model, finish, storage (e.g., iPad Pro 12.9, Space Grey, 1T %a/

e ——

+ ‘€ellular_connectivity?, original price, discount value
-(En’rry}. a pair of serial number and its associated product
- Refurbished Store: a collection of entries T

+ add/remove entries

+ get the stored collection of entries/products

+ get the associa’reiéréduﬁﬁodel)of a serial number

+ get serial numbers of produciﬂa’risfxing some criteria
7
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Visualization: Object Creations ; oo |- P7- er Memory
— ) - ) ‘
public class [Product } Template Definition %‘ ?
private String{model;/ * 3 ~D )
private String firish; ¢ .L‘Afm ‘P"\/’ FZ : o
. i (
private int storage; Mbl 4 - Product@29444d75
private boolean hasCellular‘Connect1v1ty, L]
private double originalPrice;- * Z ;

/

private double discountValue;- aF i Proqucl®29444475 Pr<Iduct@12800dac
-

/* constructors */ , - Db<= .) @ "i? P

\/public Product() { -
} UX/LPﬁ’ lzﬁ 0] {boL) Product@2280cdac ke~ |
// An overloaded ver'51 of the constructor 4
QrigiretPricer [

// do nothing
PN P s
dowble orig et DA 2l 29
model ; 404@ .
iginalPricé = origi e Ins’rance Creatio
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Visualization: Method Calls

@Test
public void test_produe
Product(p)= new’Product(new String("i . 4
assertNotNull(pAgetModel ));
assertEquals(""TPad Pro 12.9", p.getModel());
assertTrue(p.oetMsdei O ~equals("iPad Pro 12.9"));
setFinish("Space Grey"):
asser'tFaZse(p.getFiTH'SP‘\ff == null);
assertTrue(p.getFinish() !'= null);
assertEquals("Space Grey", p.getFinish(Q));
sertTrue(p.getFinish().equals("Space Grey"));
setStorage(1909);
assertTrue(p.getStorage() == 1000);

sertEquals(1000, p.getStorage());
@setHasCelluIarConnectivity (true);
assertFalse hasCellularConng@etvity());

asser'tFaZse(p hasCellularConnectivityQ(G3) false);
assertTr'ue(‘E hasCellularConnectivity(O(==)true);

assertTrue(p.hasCellularConnectivity(Q(l=)false);
assertTrue .hasCellularConnectivity() @ alse));

assertTrue b.hasCellularConnectivit
ertEquals(] etOriginalPriceQ), 0 D;
'setDiscountValue

assertEquals(220.00,

assertkquals(1489.00

etDiscountValue(), 0.1);

assuo 0.1);

public class Product {
private String model;®
private String finish; e
private int storage;e
private boolean hasCellular‘Connechwty,
private double originalPrice;e
private double discountValue; ®

publice_Rroduct(String mgd%l double orM‘ice)

this model mge€1;

this|originalPrice = origi rice; F Mt :I
|pub11c void setFinish(String ﬁms .finish < Flmsh !
public void setStorage(lnt thds. tor'age =
public void gsetH ggggllglgrﬁg nectiv ;x(boo an hese ”
}b{s hasCellularConnectivity =

Definition

Template

rail
publit void setOriginalPrice(double originalPrice) { this.originalPrice = originalPrice; }

pyblic void setDiscountValue(doubleﬂiswe) { tm.discountValue = disseouiiataey }
/ 220, 60 220, 00
|pub'l.ic String getModel() { return th.model; }I

public String getFinish() { return finish; }

public int getStorage() { return storage; }

public boolean hasCellularConnectivity() { return hasCellularConnectivity; }
public double getOriginalPrice() { return originalPrice; }

double getDiscountValue return discountValue; }

public doub rice() {
doubl icad= 0.0, (
price@t .originalPrice - tx .discountValue;

return price;

.o
1
pUbLiC String tostringC) 1

String.s.="";
s +=Coode]) +

¥

r'eZur‘n S,

n"on "ow

+ finish + + storage + "GB "
"(cellular connectivity: " + hasCellularConnectivity + "): $('

+ String. format("%.2f", originalPrice) + " -
+ String. format("%.2f", discountValue) + ")";

3

assertEquals("iPad Pro 12.9 Space Grey 1000GB (cellular connectivity: true): $(1709.00 - 220.00)",

oString());
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Visualization: Aliasing|::. ... .
S on. S "““F»ﬁoﬁﬁit;z:tﬁ;iﬁité--ipaa Pro 12.9", 1709.00); J Unit Test Case
P
w*ext %' setStorage(100Q);
setHasCellularConnectivity(true);

setFif@#n("Space Grey");
v
e N\ :‘l P .setDiscountValue(220.00);
© od &ntr e new .;mu"rsomuxgmc" a M f
., | 0“4 = ass%?. guals("F9DN4NKlGC", .etS alNumber()); Hh 7 M Q”fe

F assertSame(e ge R
F. assertEquals("[F9DN4NKQ16C]|1Pad Pro 12.9 Space Grey 1000GB (cellular connectivity: trbe) $(1709.00 - 220. OOj toStrlng( ’H

i ‘Pr'oduc(rﬂlgln zu:oduct("ipad Air", 649.00); ,9 Y.v- 'ﬁndl e. KWM () =
2. pmdlbt =p s

Template Definition b r Y,
public class Entry { | a(
AR 7% ¢
2. Prop 44»«0

pZ.setHas
private String serialNumber;
Lse): $(649.00 - 100.00)', e.toString()); /

scountValue(100.
private Product pFoduct;

</

T T T

ivity(false);
—_

. setProduc! @

assertEquals(" F9DN4NKQIGS" , e.getSerialNumber());

assertFalse(e.getProduct(Q) == p);
. . . assertNotSame(g getProdu ]
I/ public Entry(String serialNumber, Product pyduef) assertTrue(e.getProduct(¥==)p2);
this.serialNumber = serialNumber; F assertSame(e . getProduct(), iz
tl .product = p;odﬁ; assertEquals("[FIDN4NKQLGC] fiPad Air Gold 64GB (cellular connectivity:
I;
— e. etProduct("iPad Air’,(649.00),
public Product getPr'oduct() { 2’ .
return product; 7 assertEquals("FODN4NKQ1GC", egatSerialNumber());
} assertFalse(e.getProduct()
e assertNotSame(e.getProduct() . &7

tFal .getProduct() =={p2
public void setPr'odl!ct(Pr‘oduct pr ct) { assertralseCe getProduct() £2
t)(s product = pr'%ct

assertNotSame(e.getProduct(). »23%
assertEquals("[FODN4NKQLGC] iPad Aidl nulli @sB (cellular conneNty false): $(649.00 € £,.00)", e.toString(h;

}
¢ s ¥ \ —-— - —
public void setProduct(String medéel, double originalPrice) { /0
//this ##8uct = new Product(model, originalPrice); 9
Product p/= new Product(mo¢el, originalPrico}; F\) prOdUCf RQ\ prOdUCf
ihis.product = p; M. |7 M. 17
- Y
ublic String toString() { 4'
o return "[" + tﬁ serialNumber + "]" + " " + th product.toString[); N 3 T 4
A 3 ) Ao
.V, ZMW




Visualization: Adding_Entries

pliosa

JUni¥ Test Case yS-

Template Definition

el , vs.e5(d],

private int noe:

RefurbishedSt

pl.setStorage
pl.setHasCell
pl.setDiscoun

Product Q—
p2.setFintsh(

p2.setStorage
p2.setHasCell

Produc
pl.setFinTSh(

tValue(220.00); }

ew Entry( w publi@etPrivuteEntriesArray() {b
ret fis.entries; 0
etu i t‘ Moa

ore rs = new RefurbishedStore();

this.entries =
Z this.noe = 0;

new Product("iPad Pro 12.9",

'Space Grey");

(1000).

ularConnectivity(true);

1709.00); }

return this.noe;

3 // Add entry 1.

}
new Pr-oduct("lPad Air", 649. 00),

4);

ularConnectivity(false);

public Entry[] getEn

for(int i = @

ublic class RefurbishedStore {
)c private Entry[] entries;
private final int MAX_CAPACITY =

public RefurbishedStore() {

new Entry[MAX_| CAPACITY7
2 }

public int getNumberOfEntries() {

iesQ-t
Entry[] es = new [Entrylthis.noe];

assertTrue (rs
assertEqua.st,

assertTrue(rs.

assertEquals(929.00, rs.getPrivateEntriesArray()[2].getProduct() .gf
assertTrue(rs.getPrivateEntriesArray()[3] == null);
assertTrue(rs.getPrivateEntriesArray()[4] == null);

assertTrue rs.
assertTrue rs.
assertTru¢(rs.
assertTru((rs.
assertTruc(rs.

getPrivateEntriesArray()[2].getProduct().getModel().egh

getEntries().length ==
JetentriesQ)[0] == el);
jetEntries()[1].getSerialNumber().equals("C9FZN418QC82"));
jetEntries()[1].getProduct() == p2);
getEntries()[2].getSerialNumber().equals("7YM4PFZ779UB"));
getEntries()[2].getProduct().getModel().equals("iPad Pro 10.5"));
229.00, rs.getEntries()[2].getProduct().getOriginalPrice(), 0.1);

3);

2.setDiscountValue(100.00); - es[i](=
wrs.a Entry("C9FZN418QC82", /J/ Add entry 2. =

—— return
;rskddEntrzS"?YMPFZ??%B", "iPad Pro 10.5", 929.00); }

/ assertTrue(ss, getNumberOfEntries() == 3);

assertTrue rs. getPrivateEntriesArray().length == 5);
assertTrue(i s.getPrivateEntriesArray()[0] == el);
assertTrue(rs.getPrivateEntriesArray()[1].getSerialNumber().equals("COFZNKI8QC82") N
assertTrue(rs.getPrivateEntriesArray()[1].getProduct() == p2);
assertTrue(rs.getPrivateEntriesArray()[2].getSerialNumber().equals("7,

5;

36%

public void addEntry(String sn,
.addEntry(new Entry(sn, new Product(model, originalPrice)));

, * S

public void addEntry(Entry /) {
s ms[Ms noe] =

noe ++; —
fel ¥$. vige ++3
pub'l'lc void addEntry(String sn, Productg{ G Pst_a a * =
thls-uddEntr' Cnew Entr‘x(sn ° ,
1. V08 +45

1. eS[¥S moe] = &l

String model, double originalPrice) {

=

Entry

sn

C9FZN..

P

=2

Product Product Product
m. iPad Pro 12.9 m. iPad Air me. iPad Pro 10.5
. Space Grey . Gold _F. null
S. 1000 S. 64 S. 0
C.C. | frue C.C. | false C.C. | false
0.P- | 1709.00 [ 0.D. ] 649.00 0.p. |929.00
d.v. [220.00 d.v. | 100.00 d.v. oo




Analyzing Dot Notation

bl

3

.getPrivateEntriesArray()

WJ
Sk

[ 2].getProduct().getModel()

&

.equals(“iPad Pro 10.5")




Visualization of a Refurbished Store with 3 Entries

IS
~~

RefurbishedStore |

noe | 3

entries |

| 01 2 3 4

pl

\ | Product

m. iPad Pro 12.9
R Space Grey

Sis 1000
C.C. | true
0.p. §1709.00
d.v. §220.00

Producf
iPad Air
Gold
o 64
C.C. | false
0.p. | 649.00
d.v. §100.00

Yo de X

Entr
N

Producf

iPad Pro 10.5

null

0

o [| false

929.00

. §0.0
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RefurbishedStore Class: getSpaceGreyOrPro() /e,y'f'h
My o
”\I&’( Tfs fh@ %p %OF YVJJC{Q JOET ;'YA7 @3 w];w Wu R T
~ il

S
¥

| RefurbishedStore fhe h 0{2"('3 (7I{J7f'9 Q o @ 2
noe_ 3 0 1(273 4 S| O 2 0
entries "l\?r, 1 ) < 2

\\ e — .
3 \' ¥
p Entry ~3| Entr porte
sn_ [corzn. S )

|

P-

\ Product Product | X¥* Product T
M. JiPad Pro 12.9 m iPad Air m. [iPad Pro 10.5 &S EOJ J\ML 1]
T,
S
C
[0)
d

Space Grey Gold Silver
. 256 7|A =Rl

.C. | false f E@[b;\ / (TPSLZ]
.P. | 929.00
V. §270.00

S 1000 S. 64
C.C. | true C.C. | false
0.Pp.
d.v.

p. §1709.00
V. }220.00

649.00
100.00

£d =)

&80 = 1. entrtes [W(ZMSI:O:] sl =ve. mm[m(mrflﬂ



